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Description

[0001] The present invention relates to network
streams and a method for encapsulating media packets
having coded media data therein into the network
streams
[0002] The article by Cuenca P. et al.: "Packing
scheme for layered coding MPEG-2 video transmission
over ATM based networks", IEEE ATM Workshop 1997.
Proceedings Lisboa, Portugal 25-28 May 1997, New
York, NY, USA, IEEE, 25 May 1997 (1997-05-25), pages
168-177, ISBN: 0-7803-4196-1 discloses that in the
transmission process of a video signal over ATM net-
works, cells are inevitably exposed to delays, errors and
losses due to the statistical multiplexing used in these
networks. These phenomena affect the quality of the vid-
eo signal and without adequate measures to control the
propagation of the impairments the quality of the service
may fall below acceptable levels. In the first part of this
paper, an Adaptive Data Partitioning (ADP) Scheme is
presented. This scheme splits a video stream into a high
priority and low priority substreams. In the second part
of the paper, a hierarchical packing scheme for the trans-
mission of the two video substreams over ATM is pro-
posed. The proposed packing scheme overcomes the
problem that when no provisions are taking to properly
pack a hierarchical-encoded video stream, the loss of a
high priority ATM cell will result in the complete loss of
the group of cells. Results for different video sequences
and different bitstream split levels are given, showing the
efficiency of the schemes.
[0003] The article by Basso, et al.: "RTP Payload For-
mat for MPEG-4 Streams", IETF DRAFT: DRAFT-IETF-
AVT-MPEG4-MULTISL-04.TXT, February 2002
(2002-02), describes a payload format for transporting
MPEG-4 encoded data using RTP (real-time transport
protocol). MPEG-4 is a recent standard from ISO/IEC for
the coding of natural and synthetic audio-visual data.
Several services provided by RTP are beneficial for
MPEG-4 encoded data transport over the Internet. Ad-
ditionally, the use of RTP makes it possible to synchro-
nize MPEG-4 data with other real-time data types. The
article mentions the following features:

- Two packing style (single and multiple): the rationale
for transporting a single Access Units (AU) or AU
fragment per RTP packet is simplicity, it is also the
packing style for backward compatibility with
RFC3016. The rationale for transporting multiple AU
per RTP packet is efficiency, at the cost of sensitivity
to losses.

- Two interleaving methods: the rationale for interleav-
ing is to enable various error concealment strategies
in case of packet losses when packing several AU
or AU fragments per RTP packets. The need for two
interleaving methods arises from the fact that the
default one, based on time stamps, is the most effi-
cient but does not work for all configurations. Another

method, based on indexes, is therefore required.
- The rationale for transporting multiple interleaved

AU fragments per RTP packet is to benefit from ad-
vanced error resiliency properties of bit streams
(such as MPEG-4 audio version 2).

[0004] With network streams having media data there-
in, it is difficult to achieve both bandwidth efficiency and
protection against data losses. Thus, there is a need for
enhancing both bandwidth efficiency and protection
against data losses.
[0005] The invention is defined by the independent
claims. The dependent claims define advantageous em-
bodiments.
[0006] The present invention enhances both band-
width efficiency and protection against data losses for
network streams having coded media data therein.

FIGS. 1A-1B depict video packets and network pack-
ets of a network stream, the network packets includ-
ing the video packets such that the network packets
have a fixed number of bits, according to the present
invention.
FIGS. 2A-2B depict video packets and network pack-
ets of a network stream, the network packets includ-
ing the video packets such that there is a one-to-one
correspondence between the network packets and
the video packets, according to the present inven-
tion.
FIGS. 3A-3D depict encapsulation of base-layer vid-
eo packets and enhancement-layer video packets
into network packets of a network streams, in ac-
cordance with embodiments of the present inven-
tion.

[0007] The embodiments are described herein relate
to packets containing coded video information. However
these video embodiments are not intended to be limiting,
and the scope of the present invention more generally
includes packets containing coded media information, re-
lating to any media such as video, audio, etc.
[0008] Packetization for video streaming refers to the
process of encapsulating video packets of coded video
information into network packets in order to do the video
streaming. The video stream (or video bitstream) may be
transmitted from a sender using, inter alia, Real- Time
Protocol (RTP) network packets. The terms "stream" and
"bitstream" have the same meaning herein and may be
used interchangeably. The Real-Time Protocol was pub-
lished as Request For Comments (RFC) 1889 by the
Internet Engineering Task Force (IETF).
[0009] The RTP network packet includes a RTP head-
er and a payload that includes coded video information
obtained from the video packets. The RTP header carries
the timing and sequence information of the network pack-
et.
[0010] The video packets comprise coded video infor-
mation and a resynchronization marker, typically at the

1 2 



EP 1 570 620 B1

3

5

10

15

20

25

30

35

40

45

50

55

beginning of each video packet. The resynchronization
marker enables a decoder to resynchronize degraded
video packets with the video packet bitstream when some
of the coded video information is lost in the transmission
process. Video packets often have variable size (i.e., var-
iable length or variable number of bits).
[0011] Different network packetization schemes may
be used, and depending on the stream characteristics
and the network conditions, the different network pack-
etization schemes have different levels of performance.
Performance includes, inter alia, the following perform-
ance elements: utilized bandwidth for network packet
transmission, video quality in conjunction with loss of net-
work packets, and probability of loss of network packets.
[0012] There is a tradeoff between said performance
elements. Recommendations for Single Layer Video on
how to packetize video information are given in RFC (Re-
quest for Comments) 3016 of the Internet Engineering
Task Force (IETF), entitled "RTP Payload Format for
MPEG-4 Audio/Visual Streams". These recommenda-
tions refer to coded MPEG-4 video in general; however,
no specific packetization methods are provided for Lay-
ered Video (i.e., network streams of video network pack-
ets).
[0013] Layered Video is a specific kind of coded video
that comprises a plurality of layers, in contrast with Single
Layer Video. The most important layer in Layered Video
is called a "Base Layer", because the Base Layer in-
cludes essential information to decode the network video
stream at a certain base quality. The remaining layers
are called "Enhancement Layers" and add video quality
to the decoded video stream. There are various encoding
methods for obtaining layered streams such as, inter alia,
using scalable coding or data partitioning. The present
invention applies to any kind of layered stream regardless
of the encoding method. Thus, the networks streams of
the present invention includes a base layer stream and
one or more enhancement layer streams.
[0014] The embodiments described herein describe in-
clude packetization strategies for Single Layer Video and
Layered Video. Packetization strategies for Single Layer
Video include a bandwidth-efficient packetization strate-
gy (FIGS. 1A-1B) and a robust packetization strategy
(FIGS. 1A-1B). Packetization strategies for Layered Vid-
eo include a robust packetization strategy for the Base
Layer, and a bandwidth-efficient packetization strategy
for the Enhancement Layer (FIGS. 3A-3D).
[0015] FIGS. 1A-1B (denoted collectively as "FIG. 1")
depict video packets 11-15 and ordered network packets
16-20 of a network stream 1, according to the present
invention.. The video packets 11-15 may be variable
length packets or constant length packets. The video
packets 11,12, 13, 14, and 15 have video content VP1,
VP2, VP3, VP4, and VP5, respectively. The video content
VP1, VP2, VP3, VP4, and VP5 may be in a compressed
format (e.g., MPEG-4) or in an uncompressed format.
The network stream 1 is a Single Layer Video stream
that comprises the network packets 16-20 in the order:

16, 17, 18, 19, and 20. The video content VP1-VP5 of
the video packets 11-15 have been encapsulated into
the network packets 16-20 as shown. Each network
packet of network packets 16-20 comprises a header
field and a payload field. The header field may have a
constant length or a variable length. The payload field of
each network packet includes a portion of video content
VP1-VP5 such that network packets 16-20 each have a
same number of bits NB (i.e., a constant number of bits
or a constant payload length) that does not exceed a
maximum number of bits NBMAX. Thus, both NB =
NBMAX and NB < NBMAX are within the scope of the
present invention. The network packet 20 is the last pack-
et of the network stream 1 and includes a field 91 of dum-
my bits beyond the last video content VP5 of video packet
15, in order to maintain the constant number of bits NB
for the network packet 20. Alternatively, the network
packet 20 could be truncated so as to eliminate the field
91 of dummy bits, such that the network packet 20 would
have fewer bits than the constant NB bits. Thus, although
network packets 16-19 each have the constant number
of bits NB, the last network packet 20 of the network
stream 1 is required to be filled to only as many bits as
is necessary to include the last video content VP5 of video
packet 15. In other words, the presence and absence of
the field 91 of dummy bits are both within the scope of
the present invention.
[0016] The packing of the video content VP1-VP5 into
the network packets 16-20 in FIG. IB is called a "band-
width-efficient" packing scheme that does not take into
account the boundaries between VP1 and VP2, VP2 and
VP3, VP3 and VP4, and VP4 and VP5. This bandwidth-
efficient packing scheme provides good performance in
terms of utilized bandwidth. However, some of video
packets 11-15 have video content encapsulated into
more than one network packet. Thus, VP2 is encapsu-
lated into network packets 16 and 17, VP3 is encapsu-
lated into network packets 17 and 18, VP4 is encapsu-
lated into network packets 18 and 19, and VP5 is encap-
sulated into network packets 19 and 20. Additionally,
each network packet may include the video content of
more than one video packet. Thus, network packet 16
includes content from VP2 and VP2, network packet 17
includes content from VP2 and VP3, network packet 18
includes content from VP3 and VP4, network packet 19
includes content from VP4 and VP5, and network packet
20 includes content from at least VP5.
[0017] FIGS. 2A-2B (denoted collectively as "FIG. 2")
depict video packets 21-25, and ordered network packets
26-30 of a network stream 2, according to the present
invention. The video packets 21 -25 may be variable
length packets or constant length packets. The video
packets 21, 22, 23, 24, and 25 have video content VP1,
VP2, VP3, VP4, and VP5, respectively. The video content
VP1, VP2, VP3, VP4, and VP5 may be in a compressed
format (e.g., MPEG-4) or in an uncompressed format.
The network stream 2 is a Single Layer Video stream
that comprises the network packets 26-30 in the order:
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26, 27, 28, 29, and 30. Each network packet of network
packets 26-30 comprises a header field and a payload
field. The header field may have a constant length or a
variable length. The payload field of each network packet
includes a portion of video content VP1-VP5 such that
network packets 26-30 each have a variable number of
bits (i.e., a variable payload length) that does not exceed
a maximum number of bits. The video content VP1-VP5
of the video packets 21-25 are respectively encapsulated
into the network packets 26-30 in accordance with a one-
to-one correspondence as shown. Thus the packing of
the video content VP1-VP5 into the network packets
16-20 in FIG. IB is called a "packet protective" packing
scheme that provides good performance against packet
losses (i.e., "robustness"), since if a network packet is
lost or corrupted during network packet transmission, on-
ly one video packet will be lost and the remaining video
packets will be decoded correctly. In contrast, in the
bandwidth-efficient packetization scheme of FIGS. 1A-
1B, resynchronization markers from more than one video
packet could be lost when a network packet is lost, and
therefore more than one video packet may not be decod-
ed correctly. Therefore, there is a tradeoff between uti-
lized bandwidth and robustness for the different packeti-
zation schemes of FIGS. 1 and 2.
[0018] FIGS. 3A-3D (denoted collectively as "FIG. 3")
depict encapsulation of video packets into network pack-
ets of video streams, in accordance with embodiments
of the present invention. The video streams comprise a
base layer stream 3 and an enhancement layer stream
4. The base layer stream 3 is encapsulated with base-
layer video packets in accordance with a packet protec-
tive packing scheme similar that of FIG. 2B discussed
supra. The enhancement layer stream 4 is encapsulated
with enhancement-layer video packets in accordance
with a bandwidth-efficient packing scheme similar that of
FIG. IB discussed supra.
[0019] FIG. 3A depicts base-layer video packets 31,
32, 33, 34, and 35 having video content BLVP1,
BL-VP2, BL-VP3, BL-VP4, and BL-VP5, respectively.
The base-layer video packets 31, 32, 33, 34, and 35 may
be variable length packets or constant length packets.
[0020] The video content BL-VP1, BL-VP2, BL-VP3,
BL-VP4, and BL-VP5 may be in a compressed format
(e.g., MPEG-4) or in an uncompressed format. FIG. 3B
depicts baselayer ordered network packets 36, 37, 38,
39, and 40 of the base layer stream 3. The video content
BL-VP1, BL-VP2, BL-VP3, BL-VP4, and BL-VP5 of the
base-layer video packets 31, 32, 33, 34, and 35 have
been encapsulated into the base-layer network packets
36, 37, 38, 39, and 40, in accordance with a packet pro-
tective packing scheme. Each base-layer network packet
of the base-layer network packets 36-40 comprises a
header field and a payload field. The header field may
have a constant length or a variable length. The payload
field of each base-layer network packet includes a portion
of video content BLVP1, BL-VP2, BL-VP3, BL-VP4, and
BL-VP5, such that the base-layer network packets 36-40

each have a variable number of bits (i.e., a variable pay-
load length) that does not exceed a maximum number
of bits. The video content BL-VP1, BL-VP2, BL-VP3,
BLVP4, and BL-VP5 of the base-layer video packets
31-35 are respectively encapsulated into the base-layer
network packets 36-40 in accordance with a one-to-one
correspondence as shown. The use of the packet pro-
tective packing scheme that provides robustness (i.e.,
good performance against packet losses) is important
for the base layer stream 3, because the base layer
stream 3 includes essential information to decode the
network video stream at a certain base quality and thus
provides a complete version of the video content even
though this complete version may be characterized by
low video quality.
[0021] FIG. 3C depicts enhancement-layer video
packets 41,42, 43, 44, and 45 having video content EL-
VP1, EL-VP2, EL-VP3, EL-VP4, and EL-VP5, respec-
tively. The enhancement-layer video packets 41, 42,43,
44, and 45 may be variable length packets or constant
length packets. The video content EL-VP1, EL-VP2, EL-
VP3, EL-VP4, and EL-VP5 may be in a compressed for-
mat (e.g., MPEG-4) or in an uncompressed format. FIG.
3D depicts enhancement-layer ordered network packets
46, 47, 48, and 49 of the enhancement layer stream 4.
The video content EL-VP1, EL-VP2, EL-VP3, EL-VP4,
and EL-VP5 of the enhancement-layer video packets 41,
42, 43, 44, and 45 have been encapsulated into the en-
hancement-layer network packets 46, 47,48, and 49 in
accordance with a bandwidth-efficient packing scheme.
Each enhancement-layer network packet of the en-
hancement-layer network packets 46-49 comprises a
header field and a payload field.
[0022] The header field may have a constant length or
a variable length. If the header field of the base-layer
network packet has a constant length LI and the header
field of the enhancement-layer network packet has a sec-
ond constant length L2, then both LI = L2 and LI’ L2 are
within the scope of the present invention. The payload
field of each enhancement-layer network packet includes
a portion of video content EL-VP1, EL-VP2, EL-VP3, EL-
VP4, and EL-VP5, such that enhancement-layer network
packets 46-49 each have a same number of bits NE (i.e.,
a constant number of bits or a constant payload length)
that does not exceed a maximum number of bits NEMAX.
Thus, both NE = NEMAX and NE < NEMAX are within
the scope of the present invention. The enhancement-
layer network packet 49 is the last packet of the enhance-
ment layer stream 4 and includes a field 92 of dummy
bits beyond the last video content EL-VP5 of enhance-
ment-layer video packet 45, in order to maintain the con-
stant number of bits NE for the enhancement-layer net-
work packet 49. Alternatively, the enhancement-layer
network packet 49 could be truncated so as to eliminate
the field 92 of dummy bits, such that the enhancement-
layer network packet 49 would have fewer bits than the
constant NE bits. Thus, although network packets 46-48
each have the constant number of bits NE, the last en-
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hancement-layer network packet 49 of the enhancement
layer stream 4 is required to be filled to only as many bits
as is necessary to include the last video content EL-VP5
of video packet 40. In other words, the presence and
absence of the field 92 of dummy bits are both within the
scope of the present invention.
[0023] In FIG. 3D, each network packet may include
the video content of more than one video packet. Network
packet 46 includes content from EL-VP1 and EL-VP2,
network packet 47 includes content from EL-VP2and EL-
VP3, network packet 48 includes content from EL-VP3
and EL-VP4, and network packet 49 includes content
from EL-VP4 and EL-VP5.
[0024] Nonetheless, the bandwidth-efficient packing
scheme of FIG. 3D provides good performance in terms
of utilized bandwidth. The reduced protection against
packet losses of the bandwidth-efficient packing scheme
of FIG. 3D is acceptable, because the enhancement layer
stream 4 does not have the essential information needed
for display purposes that the base layer stream 3 has.
[0025] While embodiments of the present invention
have been described herein for purposes of illustration,
many modifications and changes will become apparent
to those skilled in the art. Accordingly, the appended
claims are intended to encompass all such modifications
and changes as fall within the scope of this invention as
defined by the independent claims.

Claims

1. A method for encapsulating media packets having
data therein into network streams of media data,
comprising:

providing base-layer media packets corre-
sponding to a base layer stream of the network
streams, the base layer stream comprising net-
work packets;
providing enhancement-layer media packets
corresponding to an enhancement layer stream
of the network streams, the enhancement layer
stream comprising network packets,
wherein a one-to-one correspondence exists
between the base-layer media packets and the
enhancement-layer media packets;
encapsulating the base-layer media packets in-
to the network packets of the base layer stream,
wherein each network packet of the base layer
stream includes a header field, and wherein
each network packet of the base layer stream
includes one, and no more than one, corre-
sponding base-layer media packet; and
encapsulating the enhancement-layer media
packets into the network packets of the en-
hancement layer stream, wherein each network
packet of the enhancement layer stream in-
cludes a header field, wherein a first portion and

a second remaining portion of any enhance-
ment-layer media packet are respectively in-
cluded in successive network packets of the en-
hancement layer stream in order to have each
network packet of the enhancement layer
stream filled to a constant number of bits NE that
does not exceed a maximum number of bits
NEMAX, subject to the last network packet of
the enhancement layer stream being required
to be filled to only as many bits as is necessary
to include the last enhancement-layer media
packet of the enhancement-layer media pack-
ets.

2. The method of claim 1, wherein a packet structure
of the network streams conforms to the Real-Time
Transport protocol, RTP, standard published as Re-
quest For Comments, RFC, 1889 by the Internet En-
gineering Task Force, IETF,

3. The method of claim 1, wherein NE = NEMAX.

4. The method of claim 1, wherein NE < NEMAX.

5. The method of claim 1, wherein the base-layer media
packets are base-layer video packets, wherein the
enhancement-layer media packets are enhance-
ment-layer video packets, and wherein the media
data is video data.

6. The method of claim 1, wherein the base-layer media
packets are base-layer audio packets, wherein the
enhancement-layer media packets are enhance-
ment-layer audio packets, and wherein the media
data is audio data.

7. The method of claim 1, wherein data content of the
base-layer media packets is in a compressed format,
wherein data content of the enhancement-layer me-
dia packets is in a compressed format, and wherein
the media data is in a compressed format.

8. The method of claim 1, wherein data content of the
base-layer media packets is in an uncompressed for-
mat, wherein data content of the enhancement-layer
media packets is in an uncompressed format, and
wherein the media data is in an uncompressed for-
mat.

9. The method of claim 1, wherein the base-layer media
packets and the enhancement-layer media packets
are variable length packets.

10. The method of claim 1, wherein the base-layer media
packets and the enhancement-layer media packets
are constant length packets.

11. The method of claim 1, wherein the base-layer media
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packets are variable length packets, and wherein the
enhancement-layer media packets are constant
length packets.

12. The method of claim 1, wherein the base-layer media
packets are constant length packets, and wherein
the enhancement-layer media packets are variable
length packets.

13. The method of claim 1, wherein the header field in-
cluded within each network packet of the base layer
stream has a variable length, and wherein the header
field included within each network packet of the en-
hancement layer stream has a variable length.

14. The method of claim 1, wherein the header field in-
cluded within each network packet of the base layer
stream has a first constant length, and wherein the
header field included within each network packet of
the enhancement layer stream has a second con-
stant length.

15. The method of claim 14, wherein the first constant
length equals the second constant length.

16. The method of claim 14, wherein the first constant
length differs from the second constant length.

17. Network streams of media data, comprising:

a base layer stream comprising network pack-
ets, wherein each network packet of the base
layer stream includes a header field, and where-
in each network packet of the base layer stream
includes one, and no more than one, corre-
sponding base-layer media packet having data
therein; and
an enhancement layer stream comprising net-
work packets, wherein each network packet of
the enhancement layer stream includes a head-
er field, wherein the network packets of the en-
hancement layer stream include enhancement-
layer media packets having data therein, where-
in a one-to-one correspondence exists between
the base-layer media packets and the enhance-
ment-layer media packets, wherein a first por-
tion and a second remaining portion of any en-
hancement-layer media packet are respectively
included in successive network packets of the
enhancement layer stream in order to have each
network packet of the enhancement layer
stream filled to a constant number of bits NE that
does not exceed a maximum number of bits
NEMAX, subject to the last network packet of
the enhancement layer stream being required
to be filled to only as many bits as is necessary
to include the last enhancement-layer media
packet of the enhancement-layer media pack-

ets.

18. The network streams of claim 17, wherein a packet
structure of the network streams conforms to the Re-
al-Time Transport Protocol, RTP, standard pub-
lished as Request For Comments, RFC, 1889 by the
Internet Engineering Task Force, IETF.

19. The network streams of claim 17, wherein NE =
NEMAX.

20. The network streams of claim 17, wherein NE <
NEMAX.

21. The network streams of claim 17, wherein the base-
layer media packets are base-layer video packets,
wherein the enhancement-layer media packets are
enhancement-layer video packets, and wherein the
media data is video data.

22. The network streams of claim 17, wherein the base-
layer media packets are base-layer audio packets,
wherein the enhancement-layer media packets are
enhancement-layer audio packets, and wherein the
media data is audio data.

23. The network streams of claim 17, wherein data con-
tent of the base-layer media packets is in a com-
pressed format, wherein the content of the enhance-
ment-layer media packets is in a compressed format,
and wherein the media data is in a compressed for-
mat.

24. The network streams of claim 17, wherein data con-
tent of the base-layer media packets is in an uncom-
pressed format, wherein the content of the enhance-
ment-layer media packets is in an uncompressed
format, and wherein the media data is in an uncom-
pressed format.

25. The network streams of claim 17, wherein the base-
layer media packets and the enhancement-layer me-
dia packets are variable length packets.

26. The network streams of claim 17, wherein the base-
layer media packets and the enhancement-layer me-
dia packets are constant length packets.

27. The network streams of claim 17, wherein the base-
layer media packets are variable length packets, and
wherein the enhancement-layer media packets are
constant length packets.

28. The network streams of claim 17, wherein the base-
layer media packets are constant length packets,
and wherein the enhancement-layer media packets
are variable length packets.
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29. The network streams of claim 17, wherein the header
field included within each network packet of the base
layer stream has a variable length, and wherein the
header field included within each network packet of
the enhancement layer stream has a variable length.

30. The network streams of claim 17, wherein the header
field included within each network packet of the base
layer stream has a first constant length, and wherein
the header field included within each network packet
of the enhancement layer stream has a second con-
stant length.

31. The network streams of claim 30, wherein the first
constant length equals the second constant length.

32. The network streams of claim 30, wherein the first
constant length differs from the second constant
length.

Patentansprüche

1. Verfahren, um Medienpakete mit darin enthaltenen
Daten in Netzwerkströme von Mediendaten zu ver-
kapseln, wonach:

Base-Layer-Medienpakete entsprechend ei-
nem Base-Layer-Strom der Netzwerkströme
bereitgestellt werden, wobei der Base-Layer-
Strom Netzwerkpakete umfasst;
Enhancement-Layer-Medienpakete entspre-
chend einem Enhancement-Layer-Strom der
Netzwerkströme bereitgestellt werden, wobei
der Enhancement-Layer-Strom Netzwerkpake-
te umfasst,
wobei eine Eins-zu-Eins-Übereinstimmung zwi-
schen den Base-Layer-Medienpaketen und den
Enhancement-Layer-Medienpaketen besteht;
die Base-Layer-Medienpakete in die Netzwerk-
pakete des Base-Layer-Stroms verkapselt wer-
den, wobei jedes Netzwerkpaket des Base-Lay-
er-Stroms ein Header-Feld enthält, und wobei
jedes Netzwerkpaket des Base-Layer-Stroms
ein, und nicht mehr als ein, entsprechendes Ba-
se-Layer-Medienpaket enthält; und
die Enhancement-Layer-Medienpakete in die
Netzwerkpakete des Enhancement-Layer-
Stroms verkapselt werden, wobei jedes Netz-
werkpaket des Enhancement-Layer-Stroms ein
Header-Feld enthält, wobei ein erster Teil und
ein zweiter verbleibender Teil eines Enhance-
ment-Layer-Medienpakets jeweils in sukzessi-
ven Netzwerkpaketen des Enhancement-Lay-
er-Stroms enthalten sind, um, in Abhängigkeit
des letzten Netzwerkpakets des Enhancement-
Layer-Stroms, das nur bis zu so vielen Bits wie
erforderlich zu füllen ist, um das letzte Enhan-

cement-Layer-Medienpaket der Enhancement-
Layer-Medienpakete aufzunehmen, jedes Netz-
werkpaket des Enhancement-Layer-Stroms bis
zu einer konstanten Anzahl von Bits NE zu fül-
len, die eine maximale Anzahl von Bits NEMAX
nicht überschreitet.

2. Verfahren nach Anspruch 1, wobei eine Paketstruk-
tur der Netzwerkströme dem Real-Time Transport
Protocol, RTP, standardveröffentlicht als Request
For Comments, RFC, 1889 von der Internet Engi-
neering Task Force, IETF, entspricht.

3. Verfahren nach Anspruch 1, wobei NE = NEMAX.

4. Verfahren nach Anspruch 1, wobei NE < NEMAX.

5. Verfahren nach Anspruch 1, wobei es sich bei den
Base-Layer-Medienpaketen um Base-Layer-Video-
pakete handelt, bei den Enhancement-Layer-Medi-
enpaketen um Enhancement-Layer-Videopakete
handelt und bei den Mediendaten um Videodaten
handelt.

6. Verfahren nach Anspruch 1, wobei es sich bei den
Base-Layer-Medienpaketen um Base-Layer-Audio-
pakete handelt, bei den Enhancement-Layer-Medi-
enpaketen um Enhancement-Layer-Audiopakete
handelt und bei den Mediendaten um Audiodaten
handelt.

7. Verfahren nach Anspruch 1, wobei der Dateninhalt
der Base-Layer-Medienpakete in einem komprimier-
ten Format vorgesehen ist, wobei der Dateninhalt
der Enhancement-Layer-Medienpakete in einem
komprimierten Format vorgesehen ist, und wobei die
Mediendaten in einem komprimierten Format vorge-
sehen sind.

8. Verfahren nach Anspruch 1, wobei der Dateninhalt
der Base-Layer-Medienpakete in einem unkompri-
mierten Format vorgesehen ist, wobei der Datenin-
halt der Enhancement-Layer-Medienpakete in ei-
nem unkomprimierten Format vorgesehen ist, und
wobei die Mediendaten in einem unkomprimierten
Format vorgesehen sind.

9. Verfahren nach Anspruch 1, wobei die Base-Layer-
Medienpakete und die Enhancement-Layer-Medi-
enpakete Pakete variabler Länge sind.

10. Verfahren nach Anspruch 1, wobei die Base-Layer-
Medienpakete und die Enhancement-Layer-Medi-
enpakete Pakete konstanter Länge sind.

11. Verfahren nach Anspruch 1, wobei die Base-Layer-
Medienpakete Pakete variabler Länge sind, und wo-
bei die Enhancement-Layer-Medienpakete Pakete
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konstanter Länge sind.

12. Verfahren nach Anspruch 1, wobei die Base-Layer-
Medienpakete Pakete konstanter Länge sind, und
wobei die Enhancement-Layer-Medienpakete Pa-
kete variabler Länge sind.

13. Verfahren nach Anspruch 1, wobei das innerhalb je-
des Netzwerkpakets des Base-Layer-Stroms ent-
haltene Header-Feld eine variable Länge aufweist,
und wobei das innerhalb jedes Netzwerkpakets des
Enhancement-Layer-Stroms enthaltene Header-
Feld eine variable Länge aufweist.

14. Verfahren nach Anspruch 1, wobei das innerhalb je-
des Netzwerkpakets des Base-Layer-Stroms ent-
haltene Header-Feld eine erste konstante Länge
aufweist, und wobei das innerhalb jedes Netzwerk-
pakets des Enhancement-Layer-Stroms enthaltene
Header-Feld eine zweite konstante Länge aufweist.

15. Verfahren nach Anspruch 14, wobei die erste kon-
stante Länge der zweiten konstanten Länge ent-
spricht.

16. Verfahren nach Anspruch 14, wobei die erste kon-
stante Länge von der zweiten konstanten Länge ver-
schieden ist.

17. Netzwerkströme von Mediendaten, umfassend:

einen Base-Layer-Strom mit Netzwerkpaketen,
wobei jedes Netzwerkpaket des Base-Layer-
Stroms ein Header-Feld enthält, und wobei je-
des Netzwerkpaket des Base-Layer-Stroms ein,
und nicht mehr als ein, entsprechendes Base-
Layer-Medienpaket mit Daten darin enthält; so-
wie
einen Enhancement-Layer-Strom mit Netz-
werkpaketen, wobei jedes Netzwerkpaket des
Enhancement-Layer-Stroms ein Header-Feld
enthält, wobei die Netzwerkpakete des Enhan-
cement-Layer-Stroms Enhancement-Layer-
Medienpakete mit Daten darin enthalten, wobei
eine Eins-zu-Eins-Übereinstimmung zwischen
den Base-Layer-Medienpaketen und den En-
hancement-Layer-Medienpaketen besteht, wo-
bei ein erster Teil und ein zweiter verbleibender
Teil eines Enhancement-Layer-Medienpakets
jeweils in sukzessiven Netzwerkpaketen des
Enhancement-Layer-Stroms enthalten sind,
um, in Abhängigkeit des letzten Netzwerkpakets
des Enhancement-Layer-Stroms, das nur bis zu
so vielen Bits wie erforderlich zu füllen ist, um
das letzte Enhancement-Layer-Medienpaket
der Enhancement-Layer-Medienpakete aufzu-
nehmen, jedes Netzwerkpaket des Enhance-
ment-Layer-Stroms bis zu einer konstanten An-

zahl von Bits NE zu füllen, die eine maximale
Anzahl von Bits NEMAX nicht überschreitet.

18. Netzwerkströme nach Anspruch 17, wobei eine Pa-
ketstruktur der Netzwerkströme dem Real-Time
Transport Protocol, RTP, standardveröffentlicht als
Request For Comments, RFC, 1889 von der Internet
Engineering Task Force, IETF, entspricht.

19. Netzwerkströme nach Anspruch 17, wobei NE = NE-
MAX.

20. Netzwerkströme nach Anspruch 17, wobei NE < NE-
MAX.

21. Netzwerkströme nach Anspruch 17, wobei es sich
bei den Base-Layer-Medienpaketen um Base-Lay-
er-Videopakete handelt, bei den Enhancement-Lay-
er-Medienpaketen um Enhancement-Layer-Video-
pakete handelt und bei den Mediendaten um Vide-
odaten handelt.

22. Netzwerkströme nach Anspruch 17, wobei es sich
bei den Base-Layer-Medienpaketen um Base-Lay-
er-Audiopakete handelt, bei den Enhancement-Lay-
er-Medienpaketen um Enhancement-Layer-Audio-
pakete handelt und bei den Mediendaten um Audi-
odaten handelt.

23. Netzwerkströme nach Anspruch 17, wobei der Da-
teninhalt der Base-Layer-Medienpakete in einem
komprimierten Format vorgesehen ist, wobei der In-
halt der Enhancement-Layer-Medienpakete in ei-
nem komprimierten Format vorgesehen ist, und wo-
bei die Mediendaten in einem komprimierten Format
vorgesehen sind.

24. Netzwerkströme nach Anspruch 17, wobei der Da-
teninhalt der Base-Layer-Medienpakete in einem
unkomprimierten Format vorgesehen ist, wobei der
Inhalt der Enhancement-Layer-Medienpakete in ei-
nem unkomprimierten Format vorgesehen ist, und
wobei die Mediendaten in einem unkomprimierten
Format vorgesehen sind.

25. Netzwerkströme nach Anspruch 17, wobei die Base-
Layer-Medienpakete und die Enhancement-Layer-
Medienpakete Pakete variabler Länge sind.

26. Netzwerkströme nach Anspruch 17, wobei die Base-
Layer-Medienpakete und die Enhancement-Layer-
Medienpakete Pakete konstanter Länge sind.

27. Netzwerkströme nach Anspruch 17, wobei die Base-
Layer-Medienpakete Pakete variabler Länge sind,
und wobei die Enhancement-Layer-Medienpakete
Pakete konstanter Länge sind.
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28. Netzwerkströme nach Anspruch 17, wobei die Base-
Layer-Medienpakete Pakete konstanter Länge sind,
und wobei die Enhancement-Layer-Medienpakete
Pakete variabler Länge sind.

29. Netzwerkströme nach Anspruch 17, wobei das in-
nerhalb jedes Netzwerkpakets des Base-Layer-
Stroms enthaltene Header-Feld eine variable Länge
aufweist, und wobei das innerhalb jedes Netzwerk-
pakets des Enhancement-Layer-Stroms enthaltene
Header-Feld eine variable Länge aufweist.

30. Netzwerkströme nach Anspruch 17, wobei das in-
nerhalb jedes Netzwerkpakets des Base-Layer-
Stroms enthaltene Header-Feld eine erste konstante
Länge aufweist, und wobei das innerhalb jedes Netz-
werkpakets des Enhancement-Layer-Stroms ent-
haltene Header-Feld eine zweite konstante Länge
aufweist.

31. Netzwerkströme nach Anspruch 30, wobei die erste
konstante Länge der zweiten konstanten Länge ent-
spricht.

32. Netzwerkströme nach Anspruch 30, wobei die erste
konstante Länge von der zweiten konstanten Länge
verschieden ist.

Revendications

1. Procédé d’encapsulation de paquets multimédias
dans lequel se trouvent des données en flux de ré-
seau de données multimédias, comprenant :

la fourniture de paquets multimédias de couche
de base correspondant à un flux de couche de
base des flux de réseau, le flux de couche de
base comprenant des paquets de réseau ;
la fourniture de paquets multimédias de couche
à enrichissement correspondant à un flux de
couche à enrichissement des flux de réseau, le
flux de couche à enrichissement comprenant
des paquets de réseau,
dans lequel une correspondance un à un existe
entre les paquets multimédias de couche de ba-
se et les paquets multimédias de couche à
enrichissement ;
l’encapsulation des paquets multimédias de
couche de base dans les paquets de réseau du
flux de couche de base, dans lequel chaque pa-
quet de réseau du flux de couche de base inclut
un champ d’en-tête, et
dans lequel chaque paquet de réseau du flux de
couche de base inclut un, et pas plus de un,
paquet multimédia de couche de base
correspondant ; et
l’encapsulation des paquets multimédias de

couche à enrichissement dans les paquets de
réseau du flux de couche à enrichissement,
dans lequel chaque paquet de réseau du flux de
couche à enrichissement inclut un champ d’en-
tête, dans lequel une première portion et une
seconde portion restante de n’importe quel pa-
quet multimédia de couche à enrichissement
sont incluses respectivement dans des paquets
de réseau successifs du flux de couche à enri-
chissement afin d’avoir chaque paquet de ré-
seau du flux de couche à enrichissement rempli
à hauteur d’un nombre de bits constant NE qui
ne dépasse pas un nombre de bits maximal NE-
MAX, sous réserve que le dernier paquet de ré-
seau du flux de couche à enrichissement n’ait
besoin d’être rempli uniquement qu’à la hauteur
d’un nombre de bits nécessaire pour inclure le
dernier paquet multimédia de couche à enrichis-
sement des paquets multimédias de couche à
enrichissement.

2. Procédé selon la revendication 1, dans lequel une
structure de paquet des flux de réseau se conforme
à la norme de protocole de transport en temps réel,
RTP, publiée en tant que demande de commentai-
res, RFC, 1889 par le groupe de travail pour le dé-
veloppement d’Internet, IETF.

3. Procédé selon la revendication 1, dans lequel NE =
NEMAX.

4. Procédé selon la revendication 1, dans lequel NE <
NEMAX.

5. Procédé selon la revendication 1, dans lequel les
paquets multimédias de couche de base sont des
paquets vidéo de couche de base, dans lequel les
paquets multimédias de couche à enrichissement
sont des paquets vidéo de couche à enrichissement,
et dans lequel les données multimédias sont des
données vidéo.

6. Procédé selon la revendication 1, dans lequel les
paquets multimédias de couche de base sont des
paquets audio de couche de base, dans lequel les
paquets multimédias de couche à enrichissement
sont des paquets audio de couche à enrichissement,
et dans lequel les données multimédias sont des
données audio.

7. Procédé selon la revendication 1, dans lequel le con-
tenu de données des paquets multimédias de cou-
che de base est dans un format compressé, dans
lequel le contenu de données des paquets multimé-
dias de couche à enrichissement est dans un format
compressé, et dans lequel les données multimédias
sont dans un format compressé.
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8. Procédé selon la revendication 1, dans lequel le con-
tenu de données des paquets multimédias de cou-
che de base est dans un format non compressé,
dans lequel le contenu de données des paquets mul-
timédias de couche à enrichissement est dans un
format non compressé, et dans lequel les données
multimédias sont dans un format non compressé.

9. Procédé selon la revendication 1, dans lequel les
paquets multimédias de couche de base et les pa-
quets multimédias de couche à enrichissement sont
des paquets de longueur variable.

10. Procédé selon la revendication 1, dans lequel les
paquets multimédias de couche de base et les pa-
quets multimédias de couche à enrichissement sont
des paquets de longueur constante.

11. Procédé selon la revendication 1, dans lequel les
paquets multimédias de couche de base sont des
paquets de longueur variable, et dans lequel les pa-
quets multimédias de couche à enrichissement sont
des paquets de longueur constante.

12. Procédé selon la revendication 1, dans lequel les
paquets multimédias de couche de base sont des
paquets de longueur constante, et dans lequel les
paquets multimédias de couche à enrichissement
sont des paquets de longueur variable.

13. Procédé selon la revendication 1, dans lequel le
champ d’en-tête inclus dans chaque paquet de ré-
seau du flux de couche de base a une longueur va-
riable, et dans lequel le champ d’en-tête inclus dans
chaque paquet de réseau du flux de couche à enri-
chissement a une longueur variable.

14. Procédé selon la revendication 1, dans lequel le
champ d’en-tête inclut dans chaque paquet de ré-
seau du flux de couche de base a une première lon-
gueur constante, et dans lequel le champ d’en-tête
inclus dans chaque paquet de réseau du flux de cou-
che à enrichissement a une seconde longueur cons-
tante.

15. Procédé selon la revendication 14, dans lequel la
première longueur constante est égale à la seconde
longueur constante.

16. Procédé selon la revendication 14, dans lequel la
première longueur constante diffère de la seconde
longueur constante.

17. Flux de réseau de données multimédias,
comprenant :

un flux de couche de base comprenant des pa-
quets de réseau, dans lesquels chaque paquet

de réseau du flux de couche de base inclut un
champ d’en-tête, et dans lesquels chaque pa-
quet de réseau du flux de couche de base inclut
un, et pas plus de un, paquet multimédia de cou-
che de base correspondant dans lequel se trou-
vent des données ; et
un flux de couche à enrichissement comprenant
des paquets de réseau, dans lesquels chaque
paquet de réseau du flux de couche à enrichis-
sement inclut un champ d’entête, dans lesquels
les paquets de réseau du flux de couche à en-
richissement incluent des paquets multimédias
de couche à enrichissement dans lesquels se
trouvent des données, dans lesquels une cor-
respondance un à un existe entre les paquets
multimédias de couche de base et les paquets
multimédias de couche à enrichissement, dans
lesquels une première portion et une seconde
portion restante de n’importe quel paquet mul-
timédia de couche à enrichissement sont inclu-
ses respectivement dans des paquets de ré-
seau successifs du flux de couche à enrichisse-
ment afin d’avoir chaque paquet de réseau du
flux de couche à enrichissement rempli jusqu’à
un nombre de bits constant NE qui ne dépasse
pas un nombre de bits maximal NEMAX, sous
réserve que le dernier paquet de réseau du flux
de couche à enrichissement n’ait besoin d’être
rempli uniquement qu’à hauteur d’un nombre de
bits nécessaire pour inclure le dernier paquet
multimédia de couche à enrichissement des pa-
quets multimédias de couche à enrichissement.

18. Flux de réseau selon la revendication 17, dans les-
quels une structure de paquet des flux de réseau se
conforme à la norme de protocole de transport en
temps réel, RTP, publiée en tant que demande de
commentaires, RFC, 1889 par le groupe de travail
pour le développement d’Internet, IETF.

19. Flux de réseau selon la revendication 17, dans les-
quels NE = NEMAX.

20. Flux de réseau selon la revendication 17, dans les-
quels NE < NEMAX.

21. Flux de réseau selon la revendication 17, dans les-
quels les paquets multimédias de couche de base
sont des paquets vidéo de couche de base, dans
lesquels les paquets multimédias de couche à enri-
chissement sont des paquets vidéo de couche à en-
richissement, et dans lesquels les données multimé-
dias sont des données vidéo.

22. Flux de réseau selon la revendication 17, dans les-
quels les paquets multimédias de couche de base
sont des paquets audio de couche de base, dans
lesquels les paquets multimédias de couche à enri-
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chissement sont des paquets audio de couche à en-
richissement, et dans lesquels les données multimé-
dias sont des données audio.

23. Flux de réseau selon la revendication 17, dans les-
quels un contenu de données des paquets multimé-
dias de couche de base est dans un format com-
pressé, dans lesquels le contenu de données des
paquets multimédias de couche à enrichissement
est dans un format compressé, et dans lesquels les
données multimédias sont dans un format compres-
sé.

24. Flux de réseau selon la revendication 17, dans les-
quels un contenu de données des paquets multimé-
dias de couche de base est dans un format non com-
pressé, dans lesquels le contenu des paquets mul-
timédias de couche à enrichissement est dans un
format non compressé, et dans lesquels les données
multimédias sont dans un format non compressé.

25. Flux de réseau selon la revendication 17, dans les-
quels les paquets multimédias de couche de base
et les paquets multimédias de couche à enrichisse-
ment sont des paquets de longueur variable.

26. Flux de réseau selon la revendication 17, dans les-
quels les paquets multimédias de couche de base
et les paquets multimédias de couche à enrichisse-
ment sont des paquets de longueur constante.

27. Flux de réseau selon la revendication 17, dans les-
quels les paquets multimédias de couche de base
sont des paquets de longueur variable, et dans les-
quels les paquets multimédias de couche à enrichis-
sement sont des paquets de longueur constante.

28. Flux de réseau selon la revendication 17, dans les-
quels les paquets multimédias de couche de base
sont des paquets de longueur constante, et dans
lesquels les paquets multimédias de couche à enri-
chissement sont des paquets de longueur variable.

29. Flux de réseau selon la revendication 17, dans les-
quels le champ d’en-tête inclus dans chaque paquet
de réseau du flux de couche de base a une longueur
variable, et dans lesquels le champ d’en-tête inclus
dans chaque paquet de réseau du flux de couche à
enrichissement a une longueur variable.

30. Flux de réseau selon la revendication 17, dans les-
quels le champ d’en-tête inclus dans chaque paquet
de réseau du flux de couche de base a une première
longueur constante, et dans lesquels le champ d’en-
tête inclus dans chaque paquet de réseau du flux de
couche à enrichissement a une seconde longueur
constante.

31. Flux de réseau selon la revendication 30, dans les-
quels la première longueur constante est égale à la
seconde longueur constante.

32. Flux de réseau selon la revendication 30, dans les-
quels la première longueur constante diffère de la
seconde longueur constante.
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